Adeno-associated virus vectors show variable dependence on divalent cations for thermostability: implications for purification and handling.
Recombinant adeno-associated virus (rAAV) shows significant promise as a vector for gene transfer in pre-clinical models of human disease, and is currently being evaluated in human clinical trials. As a consequence, increasing attention is being turned to the important tasks of optimizing rAAV titer, purity, and stability. We have observed dramatic variation in divalent cation dependence for thermostability of different rAAV vectors. To further investigate this observation, the thermostability of eight different vector constructs ranging in size from 73 to 107% of wild-type genome size (4.68 kilobases) was determined in the presence and absence of divalent cations. Virions containing smaller genomes (i.e., <85% wild type) were relatively divalent cation independent for thermostability. In contrast, virions containing recombinant genomes close to, or exceeding, wild-type size (i.e., >95% wild type) were dependent on divalent cations for thermostability. Genome sequence also appeared to be a factor in the thermostability of the larger rAAV vectors. These observations are of both practical and theoretical significance. Divalent cations should be included in all buffer solutions used during rAAV purification and storage, and unnecessary heat exposure avoided. These data also demonstrate that different recombinants of a particular virus should not be assumed to possess the same thermostability profile.